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SOIL INVESTIGATION 
Purpose and Scope 

The purpose of the soil investigation on the proposed San Tomas Aquino Creek 
improvements in Santa Clara, California, was to determine the conditions of 
the surface and near-surface soil, and, based on the conditions revealed by 
the investigation, to report the soil load bearing values and foundations suita¬ 
bility for the modification of the existing lined sections, construction of new 
lined channel and excavation recommendations for earth channel sections. These 
recommendations are based on the preliminary channel cross sections provided 
for our use by the Santa Clara Valley Water District. To aid in locating our 
exploratory borings with respect to the existing right of ways and utility 
location, the Santa Clara Valley Water District provided us with plan and pro¬ 
file drawings of the San Tomas Aquino Creek improvement sections. The work 
performed consists of a field investigation, a laboratory testing program, 
analysis of the field and laboratory data, review'of existing data presented 
to us by the district, and the preparation of this report. 

Location and Description 

The investigated section of San Tomas Aquino Creek begins 680 feet upstream 
(south) of the confluence with Saratoga Creek and extends downstream (north) 
to the Bayshore Freeway in Santa Clara, California. Our borings were located 
on the berms to the east and west of the channel alignment. The enclosed site 
plan, Figure 1 shows our exploratory boring location with respect to the 
alignment of San Tomas Aquino Creek. 

Field Investigation 

The field investigation was performed at the project site on August 22, 28 and 
September 29, 1980, by the Project Engineering Geologist. A total of 13 borings 
were drilled to depths from 30 to 35 feet (9.1 to 10.7 m.), below the existing 
embankment surface. A truck-mounted drill rig with power driven 6-inch (15 cm.) 
diameter continuous flight augers was used. The soils encountered were logged 
continuously in the field during the drilling operations. Relatively undisturbed 
subsurface soil samples were obtained by hydraulically pressing a 2%-inch (6.4 cm.) 

O.D. split-tube sampler 18 inches (46 cm.) into the natural ground at various 
depths. The samples of the denser subsurface soil was obtained by hammering the 
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split-tube sampler 18 inches into the ground. A 140-pound (63.6 kg.) with a 
free fall of 30 inches (76 cm.) was used to advance the sampler. Blow counts 
were recorded on each 6-inch increment of the sampled interval. This test 
method is designated as ASTM D1587, Thin-Walled Tube Sampling of Soils , which 
is at variance to ASTM D1586 Penetration Test and Split-Barrel Sampling of 
Soils . Penetration resistance (n) as shown on the boring logs represents the 
number of blows required to drive the sampler the last 12 inches of the sampled 
depth. Table II corroloates the blows required to drive the 2% inch outside 
"California Sampler" (ASTM D1587) to the 2 inch outside diameter of the "Tergaghi 
Sampler" (ASTM D1586). Penetration resistance data was also used to evaluate 
the liquefaction potential of the soils encountered within the water table. 

A discussion of liquefaction is presented in a following section of this report. 
Figures 2 through 4 Logs of Test Borings, are a graphic representation of the 
soil profile and the locations and depths at which the samples were obtained. 

In addition, a disturbed near-surface bulk sample of the near-surface soil was 
collected for laboratory analyses. 

Soil Conditions 

The soils at the site are relatively uniform, having for the most part been 
deposited in nearly horizontal layers. The tops of the berms east and west 
of the channel have been overlaid with fill and baserock. This has a thickness 
of about 3 feet. 

Below this fill area the soil consists of a medium brown to dark brown silty 
clay with scattered fine sands. This material was found to be very moist and 
very stiff. At a depth of about 7 to 8 feet (2.1 to 2.4 m.) a yellow brown 
to light brown silty clay horizon was encountered and extends to the approxi¬ 
mate water table depth. This material was found to have some small quantities 
of scattered fine sand and gravel. At the bottom of this stratum the water 
table was encountered. The water bearing zone generally consists of a sandy 
silty clay with scattered gravels. In some borings (B-4, B-7 and B-9) the 
water bearing zone consisted of a clayey sandy gravel. At these locations we 
experienced caving on the order of 3 to 8 feet (1 to 2.4 m.) in this relatively 
cohesionless material. Below this stratum, and extending to the bottom of the 
explored columns, was a blue gray slightly sandy silty clay. This material 
was very stiff and moist. A detailed description of the soils encountered 
during our field drilling can be found in Figures 2 through 4 Appendix "A". 

Also shown in Appendix "B" are Boring Logs and test data of adjacent projects 
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located to the east and west of the San Tomas Aquino Creek improvement section. 
Laboratory Investigation 

A laboratory testing program was performed and directed toward a quantitative deter¬ 
mination of the physical and engineering properties of the soil underlying the 
site. All the relatively undisturbed soil samples were tested for moisture 
content and dry density, in order to determine the consistency of the soil and 
the moisture variation throughout the explored soil profile. Simple direct 
shear and unconfined compression tests were performed on selected soil samples 
to evaluate the strength characteristics of the soils for the foundation suita¬ 
bility report. The sample for direct shear was placed in water for a minimum 
of 24 hours prior to testing, and then sheared under undrained conditions at 
loads of 1, 2, 3 and 4 kips (.5, .9, 1.4 and 1.8 metric tons). Samples that 
were retrieved from the proposed bottom location in borings 11 through 13, 
were analysed for strength perameters. Other direct shear and unconfined 
compression tests were performed on soils that would constitute a "worst case" 
condition. The results of these tests were used in our analysis of settlement 
and slope stability. In addition near-surface bulk samples were also obtained 
for laboratory analysis. Results of the laboratory tests are presented in 
Table I and Figures 5 through 12 of Appendix "A". 

Representative samples of on-site fill material were not obtained. Uncontaminated 
samples could not be obtained from the drill holes. These samples would best be 
recovered when grading begins. Compaction tests could then be performed on the 
representative samples in the field during the grading operation. 

To further evaulate the consolidation potential of the subsurface soil, one 
consolidation test was performed at the bottom of the deep structure located at 
Station 69+27. The results of this test are discussed under the settlement 
section of this report. The consolidation curve can be found on Figure 14. 

Liquefaction 

Moderate to high blow counts recorded at levels where sand with clay binder, 
sand and gravels, or sandy clays indicated compacted and moderately dense 
materials. Therefore, liquefaction - the transformation of clean, loose con¬ 
fined sand layers under vibratory laods such as earthquakes cause - is unlikely 
at the site as no soft or loose granular layers were encountered. Because no 
soft or loose, granular sedimentary materials, - those generally considered 
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liquefiable - were found by us in the course of our investigation, nor any soft 
cohesive soils, we believe there is a very low to no potential for liquefaction, 
lurching, or settlement due to earthquakes at the site. (See Liquefaction Poten¬ 
tial Graph, Figure 13) 

To further evaluate the unlined sections of the channel, gradation analysis and 
Atterberg Limits tests were performed on samples taken at various depths with¬ 
in borings 11, 12 and 13. 
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CONCLUSIONS 

1. That portion of San Tomas Aquino Creek covered by this investigation is 
suitable for the proposed improvements provided the recommendations contained 
in this report are carefully incorporated into the final plans and specifica¬ 
tions. 

RECOMMENDATIONS 

Grading-Cleaning and Soil Suitability 

1. The placement of fill and control of any grading operations at the site 
should be done in accordance with the recommendations of this report. These 
recommendations set forth the minimum standards to satisfy other requirements 
of this report. 

2. Prior to the commencement of any grading operations the channel should be 
cleared of all vegetation, concrete and asphalt debris. A majority of the un¬ 
lined channel bottom has a very heavy growth of shrubs, grasses and weeds. 

Also many sections of the channel embankment slopes have been covered with 
asphalt and concrete slab debris. It appears that this material was placed 

as a measure to reduce embankment erosion during periods of heavy rain. This 
material is unsuitable as engineered fill and should be hauled from the site 
prior to any grading. The vegetation at the site is concentrated in areas 
that are; a) unlined or b) lined, but sediments have been deposited on the 
concrete over the years. Virtually the entire section of the explored creek 
channel bottom is currently supporting vegetation of one type or another. All 
this vegetation and associated debris should be cleared away. The remaining 
organic material (i.e. near-surface root zone soil associated with the vegeta¬ 
tion) should be stripped to a depth of approximately 6 inches below the exist¬ 
ing channel bottom. 

3. Our field borings did not reveal any naturally deposited soils that would 
be unsuitable for the reconstruction project. However, the baserock that has 
been used to surface the maintance roads could then be salvaged and used to 
surface the new maintance roads. 

4. In reviewing the proposed creek sections it has been concluded that 
engineered fill will be required between stations 61+00 and 68+95 (typical 
Section "E"). Also smaller quantities of fill will also be placed between 
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stations 71+00 and 81+00 (Typical Section "F"). We recommend that all the 
engineered fill be placed in accordance with the following recommendations. 

5. After all organic material has been removed a base key should be excavated 
at the toe of the fill section. This base key should have a minimum width 

of 10 feet and extend past the fill sections by a minimum of 10 feet in both 
directions. 

The key should have a minimum slope of 2% into the existing embankment slope. 

At this point the area is ready to receive engineered fill. The natural 
ground should be properly moisture conditioned prior to compaction and place¬ 
ment of additional fill. If the ground is dry it should have water added so 
that the moisture content is ±2% of laboratory optimum. If the soil is too 
wet it should be allowed to dry until the moisture content is ±2% of the 
laboratory optimum. When this moisture condition is obtained the natural 
ground should be compacted to not less than 90% relative compaction in 
accordance with ASTM test procedure D1557-70. At this point the fill areas 
will be ready to receive additional fill. Fill material should be brought 
to the proper moisture content in the same manner as previously described 
for the natural ground. As fill is being placed, consecutive benches should 
be cut into the existing embankment slope. This step will better bond the 
fill to the natural ground. When fill is to be placed on top of the levee 
embankment, the existing baserock section should be removed and stockpiled 
for later use. The then exposed ground surface should be scarified to a depth 
of 6 to 8 inches, moisture conditioned as necessary (i.e. if too wet it should 
be dried, if too dry water should be added) and compacted to 90% relative com¬ 
paction in accordance with ASTM test procedure D1557-70. Water should be 
properly mixed to insure proper compaction. Fill should be placed in 6 to 8 
inch lifts and compacted to not less than 90% relative compaction. As fill is 
being placed consecutive benches should be cut in the existing slope. This 
step will better incorporate the fill with natural ground. When fill is to be 
placed on top of the levee embankment the existing baserock road section 
should be removed and stockpiled. The then exposed natural ground should be 
scarafied to a depth of 6 to 8 inches and recompacted to 90% relative compaction 
in accordance with ASTM test procedure D1557-70. A diagram of the slope, com¬ 
paction procedure can be found in Figure 15. 

6. When fill material contains large quantities (greater than 70%) of sand and 
gravel we recommend that it be mixed with less granular material. This will in¬ 
crease the cohesion of the soil and make a more suitable finished slope for the 
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embankment fill areas. When on-site soils are mixed, a minimum of 30% clay 
will be necessary for embankment fill material. 

Settlement 

7. Anticipated settlement at the project site can be separated into two cata- 
gories: a) channel bottom and b) top of the embankments. Our analysis was 
therefore, concerned with the two proposed deep structures located at Station 
25+82 and Station 69+27. 

To determine the amount of total settlement and differential settlement, our 
analysis included an evaluation of our consolidation test with respect to the 
proposed deep structure. Our analysis indicates that total settlement of the 
channel bottom is on the order of 1 to 2 inches, with a maximum differential 
settlement of an inch over a horizontal distance of 50 feet. We anticipate 
that approximately 80% of the settlement will be eliminated during the heavy 
construction phase of the project. We feel that this degree of settlement will 
not cause major problems with the proposed facilities. However, to further 
reduce the potential of structural settlement we recommend that 2 feet of native 
soil be over-excavated at the foundation areas. This excavation should then be 
backfilled with a baserock-type material and compacted to 95% relative compaction. 
Our settlement analysis was performed on the worst case condition that is 
expected at the site. 

An evaluation of the cross-section for the embankments indicates that no struc¬ 
tural fill is to be placed on top of the existing embankment. In some locations 
(i.e. Stations 29+00, 28+00, 31+00, 36+00 and 42+02) the embankment top will be 
reduced in width due to the widening of the channel bottom. Due to these facts, 
settlement of the embankments are negligible. 

Shrinkage and Expansion of On-Site Soils 

8. There are many factors that will determine the shrinkage value of the on¬ 
site soils. These factors include the time of year that construction begins, 
natural moisture content, location of excavated soils (i.e. channel bottom or 
top of levee) and amount of clay in the soil. When soils are excavated from 
the channel bottom to an elevation of 5 to 7 feet above the bottom, we antici¬ 
pate the shrinkage to be on the order of 20 to 25%. This is due to the high 
moisture content and moderate consolidation of the soils at this elevation. 

When soils are excavated from near the top of the levee embankment, shrinkage 
will be on the order of 5%. 
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9. Our tests and evaluation of on-site samples and those of the surrounding 
area indicates that soils have a moderate expansion potential. The expansion 
potential has been measured on soils which by visual inspection, appear to 
have the highest possible expansion on the site. Therefore, when this soil is 
used as engineered fill, it will be mixed with less expansive soil tending to 
even further decrease the plasticity of the soils. 

Weep Hole Filter Material 

10. In our exploratory borings numbered four, seven and nine, we encountered 
water bearing strata that consisted of sands and gravels with minor clay 
binder. The depth that this material was encountered ranged from 15 to 25 
feet below the existing top of the embankment elevation. This material was 
found not to conform to permeable filter material specifications as stated in 
Caltrans Standard Specification Manual. This is based on a gradation test 
performed on sample 5-3 and shown on Figure 7. The excavation of this soil 
for use as drainage material would, we feel, present a large construction pro¬ 
blem. The existing embankment top would be lowered 12 to 15 feet to provide 
access to the potential drainage material. The lateral extent of the excava¬ 
tion would be quite large. The stability of off-site, adjacent facilities 
would be in question. The slope would then have to be reconstructed with 
import material to compensate for the excavated material. It is our opinion 
that less expense and time delays would be incurred if Class II filter material 
was used. This material should conform to Caltrans Specifications section 
68-1.025. If the Class II drain rock is used, we do not consider piping to be 
a problem since we will have a water head of less than 2 feet. However, the 
placement of a filter fabric material would be relatively inexpensive and would 
assure that no loss of fines would occur. 

Dewatering During Construction 

11. There are several methods suitable for dewatering the site to make a more 
desirable construction environment. We highly recommend that work should be 
performed during that portion of the year when water flow is at its lowest. 

12. The construction of a coffer dam up stream of work areas would be the 

most suitable method for dewatering. When a coffer dam is constructed the water 
can be diverted along the edges of the channel via a flume, steel pipe or a 
shallow trench filled with drain rock. The trench will keep the water controlled 
laterally while the rock will allow work to proceed without getting wet. 


8 


United Soil Engineering, Inc. 



I 1C I1U. UU _ £-U A U”U J. 


13. An alternate method would be to prepare a trench excavation at the center 
of the creek, below the bottom of the construction area. The trench would be 
backfilled with drain rock to maintain a suitable construction environment. 

14. Another alternate would be the use of a well-point dewatering system. This 
system would lower the surrounding ground water table and subsequently the 
creek elevation. This system is probably the least desirable since it would 
require more than one well in each construction location. 

Trench Excavation 

15. On the basis of our engineering reconnaissance and exploratory borings, 
it is our opinion the trenches on the top of the levee embankment may be ex¬ 
cavated to a depth of 5 feet without shoring. However, when trenches are ex¬ 
cavated in the channel bottom, care should be taken. Since, at this elevation 
gravels may be encountered, shoring may be required in trenches less than 5 
feet deep. Under no condition should trenches be excavated deeper than 5 feet 
without proper shoring. This is an OSHA requirement. 

Retaining Walls 

16. Any facilities that will retain a soil mass, such as retaining walls or 
drop structure walls, should be designed for a lateral earth pressure (active) 
equivalent to 55 pounds (25 kg.) equivalent fluid pressure, plus surcharge 
loads. If the retaining walls are restrained from free movement at both ends 
they shall be designed for the earth pressure resulting from 65 pounds (29.5 
kg.) equivalent fluid pressure, to which should be added the surcharge loads. 

The Structural Engineer should discuss the surcharge loads with the Soil 
Engineer prior to designing the retaining walls. 

17. In designing for allowable resistive lateral earth pressures (passive), 

280 pounds (127 kg.) equivalent fluid pressure may be used with the result 
acting at the third point. 

18. A coefficient of friction of .3 may be used for the retaining wall design. 

19. The above values assume a drained condition, and a moisture content compati¬ 
ble with those encountered during our investigation. To promote proper drainage, 
a layer of at least 1 foot (.3 m.) of gravel or drain rock should be placed 
between the facility and the retained material. Either weep holes or perforated 
pipes (perforations down) should be included in the design to conduct water 

from behind the retaining structure. The drain rock should extend to within 
12 inches of the top of the retaining structure. Filter fabric should then be 
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placed on top of the rock and native soil then placed on top of the filter fabric 
and extending to the top of the structure. 

20. Retaining wall footings should be set at a minimum depth of 18 inches 
(46 cm.) with a level front ground surface, or at a minimum of 24 inches 

(61 cm.) from a sloping ground surface on the front side. The allowable bear¬ 
ing capacity is 1,500 p.s.f. (7.3 metric tons/sq. m.) for construction at the 
creek bottom, or 2220 p.s.f. (10.7 metric tons/sq. m.) allowable bearing 
capacity when construction is not performed within the bottom of the channel. 

Slope Stability Analysis 

21. In preparing our slope stability analysis, we utilized the strength 
results obtained from direct shear and unconfined compression performed on 
samples at or near the proposed bottom of the channel. The results of these 
tests were then used in our method of slices analysis. Our test results were 
taken from a "worst case" sample and then plugged into the analysis. A safety 
factor of 1.5 has been used in our stability calculations. A copy of this 
analysis is presented in the back of this report for your review. 

22. Our slope stability analysis indicates that all unlined fill slopes 
may be constructed at a 2:1 (horizontal to vertical) slope with a maximum 
vertical extent not exceeding 17 feet. At this point a 15 foot wide bench 
should be constructed. The maximum vertical extent may be exceeded if anyone 
of the following factors are incorporated in final plans: 1) placement of 
rip-rap at top of slope, then the maximum vertical extent can be measured 
from the top of the erosion control material, b) lining of the lower por¬ 
tion of the slopes and channel bottom, c) reconstruct slopes with a 6 to 7 
foot high retaining wall at the toe of the slope, or d) at an access road 
traverses the slope, the toe of the slope may begin at the road elevation. 

23. Cut slopes may be constructed at a 1%:1 (horizontal to vertical) slope 
with a maximum vertical extent not exceeding 17 feet. If the slopes are 
inclined at a slope of 2:1 (horizontal to vertical) the slope may be increased 
to 23 feet (vertically). If the slopes are lined they may exceed our allow¬ 
able maximum section. Our firm should review the final section plans for the 
channel improvements. 

Erodability and Erosion Control of Channel Soils 

24. The unlined portions of the creek should be protected from erosion. 
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During our laboratory investigation we performed grain size analysis on the 
coarse fraction of our sample, and Atterberg Limits tests on the fine fraction 
of our sample. Our analysis indicates that samples were generally fine-grained 
with low to intermediate plasticity (Pi's 10 to 21). The results of the 
Atterberg Limits tests can be seen in Figures 5 and 6. Upon visual examination 
of the existing unlined channel bottom, we found only minor channel widening 
into the channel slopes. This widening generally occured 2 to 4 feet above 
the bottom of the channel and only undercut (eroded) the slopes 1 to 2 inches 
into it's face. We consider this erosion to be small, but we recommend that 
the slopes be protected. The slope protection need not necessarily extend up 
the embankment to the 100 year water level; however, it should extend to an 
elevation that will allow protection from the majority of the storm water 
discharge during the rainy season. One type of slope rip-rap that might be 
used is the 200 pound rip-rap as described in Section 72-2.01 of the Caltrans 
Standard Specification manual. The rip-rap should be placed a minimum of 2 
feet below the proposed bottom and 2 feet into the proposed embankment slope. 
The addition of a woven filter fabric on the slope face would be a relatively 
inexpensive procedure that would minimize the loss of fine-grained material 
in areas where low clay content exists. The precise location and extent of 
this fabric would be determined after the channel bottom and slopes have been 
reconstructed. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

1. The recommendations presented herein are based on the soil conditions 
revealed by our test borings and evaluated for the proposed construction 
planned at the present time. If any unusual soil conditions are encountered 
during the construction, or if the proposed construction will differ from 
that planned at the present time. United Soil Engineering, Inc. should be 
notified for supplemental recommendations. 

2. This report is issued with the understanding that it is the responsibility 
of the owner, or his representative, to ensure that the necessary steps are 
taken to see that the Contractor carries out the recommendations of this 
report in the field. 

3. The findings of this report are valid as of the present time. However, 
the passing of time will change the conditions of the existing property due 
to natural processes, works of man, from legislation or the broadening of 
knowledge. Therefore, this report is subject to review and should not be 
relied upon after a period of three years. 
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STATION 27+45 
EAST BANK 
15' from R/W 


B 3 


BASEROCK (ROAD SURFACE) 

MEDIUM BROWN SLIGHTLY SANDY SILTY 
CLAY CL/SC 

MOIST, VERY STIFF 
SOME SMALL GRAVELS 


it/. 


96.9Tn.8-/' pry 


MOTTLED MEDIUM-BROWNISH-GRAY GRAVELLY, SANDY 
CLAY 


WET, STIFF 



YELLOWISH-BROWN SILTY CLAY WITH 
FINE SAND 
CL 


MOIST 


104.1 224 


CHANGING COLOR TO MOTTLED TAN TO YELLOWISH- 
BROWN 


lC 


(THIN GRAVELLY LAYER FROM 15 TO 

16H FEET) ■ p 


o 


MOTTLED GRAYISH-BROWN SANDY CLAY 
MOIST, VERY STIFF 

SC 




/ 


jlQ4-9 |22L 


;5]43j 


■/ 


GRADING TO GRAY SANDY SILTY CLAY, 
VERY STIFF CL to SC 

MOIST, 


102.1 26.8 


-y 


!/ 


114.6 192 




Data: 

9-12-8.0. 


Drawn by: 
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Scale: 

1" = 2V 
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STATION 35+15 
WEST BANK 
8' from R/W 


B 4 


GRAVELLY BASEROCK 

MEDIUM DARK BROWN SANDY SILTY CLAY 
WITH PEBBLES CL/SC 
SLIGHTLY MOIST, VERY STIFF 


BLACK SILTY CLAY CL 

MOIST, VERY STIFF (VERY PLASTIC) 


94.6 28.2 


MEDIUM BROWN SLIGHTLY SANDY SILTY CLAY 
WITH PEBBLES | 97.8^4.9 

MOIST, VERY STIFF 



INCREASING PEBBLES AT 10 TO 11 FEET 


lm.4|l8.2 


TAN TO LIGHT BROWN SILTY CLAY 
WITH FINE SAND, MOIST, VERY STIFF 

CL 



99.7 25.2 


A- 


/ 


TAN TO GRAYISH-BROWN GRAVELLY SANDY CLAY 
VERY MOIST 

SC 


59 


DECREASING CLAY TO A CLAYEY GRAVELLY SAND 
VERY WET, MEDIUM DENSE 

SC 



&<Po 


5-FOOT CAVE-IN AT 25 FEET 


ID 


GRAY SANDY CLAY, VERY MOIST, VERY STIFF 
8-FOOT CAVE-IN AT 30 FEET 


Moisture (1 % dry wt.) 
Dry Density (Ibs./cu. ft.) — 


TOP HOLE ELEV. 

JT 


K 


<>C? 

'■ «• 

<?•' 

o : 

. o 

o. 

e ?0 

’O'. 

oO\ 


1 


Sample No 
Blow Counts 


STATION 48+20 
EAST BANK 
9' from R/W 


B 5 


BASEROCK 

MEDIUM-BROWN CLAYEY SANDY SILT, SLIGHTLY 
MOIST, VERY STIFF 

SC 


BLACK SILTY CLAY, MOIST, VERY STIFF 
CL 


MEDIUM-BROWN SILTY CLAY, MOIST, 
VERY STIFF 

CL 


LIGHT BROWN GRAVELLY SANDY CLAY 
MOIST, VERY ST.IFF 
CLEAN GRAVELLY SAND 

SLIGHTLY MOIST, VERY DENSE 
CL 



/.o O- 

'■?% 


|ID 


TAN SANDY CLAY, MOIST, STIFF CL 

MEDIUM-BROWN CLAYEY SANDY SILT 
SC 


VERY MOIST, VERY STIFF TO MEDIUM 
DENSE 


o:°: 

°p _ 

cROM 3 

o ; oT 

o 

c ? 0 Q. 
6:0 

•?;o 

c> ~ 

. £>. 6 - 
o'-oD 


7— 


121.5 11 3 


[l14.5 


16.1 


GRAY SILTY CLAY WITH MINOR SAND CL 
MOIST, VERY STIFF 


[10/7.8|20.3 


LIGHT TO MEDIUM MOTTLED BROWN SILTY 
CLAY 

CL 

MOIST, STIFF 


jl Q7.3 


21.1 


4 


X 


/ 


A 


/. 


" a 


■IX 


| 5 [34 


i/ 


[/■ 


./ 




jpn 


/ ! 


LiiJpD 


LE GEND 

•-= Existing Bottom Line 

- = Proposed Bottom Line 

V = Water Table 


20 


V 


FLIGHT AUGER 
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Santo Clara Valley Water District ^ 
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ENGINEERING APPROVAL 
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10 
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STATION 36+50 
EAST BANK 
10+z 1 from R/W 


MEDIUM BROWN SILTY CLAY WITH SOME FINE SAND 
MOIST, VERY STIFF CL 


|lOZ5fl&8 


BLACK TO DARK BROWN SILTY CLAY CL 
VERY MOIST, VERY STIFF 




GRADING TO 

LIGHT BROWN SLIGHTLY SANDY SILTY CLAY 
VERY STIFF, VERY MOIST CL 


106.4 

107.0 


19.4/ 


20.2 


SOME SMALL GRAVELS 


94.7 

28.4 

99.4 

26.1 


LIGHT BROWN SLIGHTLY SANDY SILTY CLAY 
FINE GRAINED SAND CL 
MOIST, VERY STIFF 

GRAYISH-BROWN MOTTLED SANDY CLAY 
VERY MOIST, STIFF CL 


GRAYISH-BROWN MOTTLED GRAVELLY SANDY 
CLAY CL 

VERY MOIST, VERY STIFF 


(GRAVEL APPROX. + 2 TO 1" IN DIAMETER) 


/ 




B 11 
~F\ 


/ 


/ 




/ 


•/ 


A— 


I 3 


7 


/pi 




V 


mm 


«■—nm . 




EXPLORATORY BORING LOGS NO. 11 TO 13 


SAN TOMAS AQUINO CREEK IMPROVEMENTS 
SANTA CLARA, CALIFORNIA 


Figure 4 
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DESCRIPTION 


DATE 


APPR. 


STATION 55+85 
WEST BANK 
18' from R/W 


B 12 


LIGHT BROWN CLAYEY SILTY SAND ML 


MEDIUM BROWN TO LIGHT BROWN CLAYEY SAND 
TO SANDY CLAY CL 
SLIGHTLY MOIST, DENSE 


V 

' Y 


DARK BROWN TO BLACK SILTY CLAY WITH 
SCATTERED FINE-GRAINED SAND CL 
VERY MOIST, VERY STIFF 


CHANGING COLOR TO DARK BROWN 

LIGHT BROWN SANDY SILTY CLAY CL 
VERY MOIST, VERY STIFF 


102.621.5 


SCATTERED PEA-GRAVEL 


GRAYISH-BROWN SANDY CLAY 
VERY MOIST, FIRM 

INCREASE IN SAND AT 16 1 


GRAY SANDY SILTY CLAY 



— ttP 


/. 


REFERENCE INFORMATION AND NOTES 


107.9 

18.9 

112.9 

16.8 


101.6 

20.9 

103.5 

22.6 
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:\n 
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. / 

/ e 


/ 
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STATION 76+00 
WEST BANK 
22' from R/W 


B 13 


MEDIUM TO DARK BROWN SANDY SILTY CLAY CL 


BLACK SILTY CLAY CL 


LIGHT BROWN SILTY CLAY CL 
VERY MOIST, VERY STIFF 


LIGHT BROWN TO TAN MOTTLED 
SLIGHTLY SANDY SILTY CLAY CL 
SLIGHTLY MOIST, VERY STIFF 


MOTTLED TANNISH-GRAY-BROWN 
SANDY CLAY TO CLAYEY SILTY 
SAND ML 

SLIGHTLY MOIST, VERY STIFF ' 


GRADING TO 

GRAYISH-BROWN SANDY SILTY CLAY 
VERY MOIST, STIFF 


/ 


/ 


/ 


100.0 

f21.5 

_ 



/ 




100.0 

20.7 




102.9)19.9 

100.8 

22.1 

100.2 

24.8 


/ 
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LJ 
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Santa Gara Valley Water District ^ 


ENGINEERING CERTIFICATION 


ENGINEERING APPROVAL 
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STATION 61+50 
EAST BANK 
19' from R/W 


STATION 69+10 
WEST BANK 
20' from R/W 


STATION 76+10 
EAST BANK 
6' from R/W 


STATION 81+75 
WEST BANK 
12' from R/W 


0 - 


10 


15 - 


20 


25 


30 - 


35 


REV. 


B 6 


BASEROCK 

MEDIUM TO DARK BROWN SANDY SILTY CLAY 
SLIGHTLY MOIST, VERY STIFF CL 

BLACK SILTY CLAY, MOIST, VERY STIFF 
CL 


101.0122.3 


Jn 


/ 


MEDIUM TO DARK BROWN SANDY SILTY CLAY WITH 
SCATTERED GRAVELS 
MOIST, VERY STIFF 

CL 


LIGHT BROWN TO TAN SLIGHTLY SANDY SILTY 
CLAY, VERY MOIST, VERY STIFF WITH 
SMALL GRAVELS 


,iii o 'iso y'pn 


/ 


CL 


V cr 

Of) 


106.5 22.5 


|/1 
0 b "\0 

0: \/ 

:\°X- 

o 

o „ 




A 

\x \°. 
/L •• 


98 4 


274 


GRAYISH-BROWN SANDY CLAY, VERY MOIST, 
STIFF 

CL 


GRAY MOTTLED BROWN SANDY SILTY CLAY WITH SOME 
CLAYEY SANDY SILT LENSES 
VERY MOIST, VERY STIFF 


O 1 0 [ / 

X 

Al 


CL 


|1 02.8|2 45t 


[i03.8|227 


DECREASING SAND TO 35 FEFT 


994 


P 


b o 

o/ 




/ o. o Bj- ' — 


A 


°V\0 


I 


y 
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y 


x 




A- 






_I 
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/ 


25.6, 


y 

I 
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DESCRIPTION 


DATE 


APPR. 


B 7 


BASEROCK 

MEDIUM BROWN SANDY SILTY CLAY, SLIGHTLY 
MOIST, VERY STIFF 


BLACK SILTY CLAY, MOIST, VERY ST 
CL 


IFF |1 0 5o[l7 7 


[108 5 J 2 O 3 


MEDIUM BROWN SANDY SILTY CLAY WITH GRAVELS, 
VERY MOIST, VERY STIFF 

CL 

YELLOWISH-BROWN SILTY CIAY 
VERY MOIST, VERY STIFF 
MOTTLED WITH CALICHE STREAKS 

CL 


10 5 2: 3 5 


/i 


/I 


97 8| 2 5 4 


MOTTLED WITH GRAYISH-BROWN 


GRAY SANDY SILTY CIAY WITH 
GRAVELS, WET, FIRM TO STIFF 

CL 


[9 3 ,7 [2 90 


T 06.8[22 .0 


GRAY SANDY GRAVEL WITH MINOR CLAY BINDER 
DENSE 

GP 


3'vFOOT CAVE-IN AT 31 FEET 


EZE 




X 





o . 1 

- o' 


I 


Jpn 


/ 


A 


fca 


x 


' 


y 


1 


5 44 


3 


. 



■ 

1 / 


V 

• 

/ 

< 

0 


0 

0 


■ 

/ 

'0 



0 

0 , 


0 



7 

! 

/ 

& 



0 


0 

■i 

0 


I 


/ O o ■ 

o n ■?. 
p oA 


%•? 

A? 

°Ap 


■MS 7 


—1 

j 


B 8 


BASEROCK 

MEDIUM BROWN SANDY SILTY CLAY WITH GRAVEL 
SLIGHTLY MOIST, VERY STIFF 

CL 


BLACK SILTY CLAY, MOIST. VERY STIFF 


DARK BROWN SANDY SILTY CLAY 
MOIST, VERY STIFF 


■LIGHT BROWN TO TAN SILTY CLAY WITH 
SCATTERED GRAVEL 


LIGHT BROWN TO TAN SANDY SILTY CLAY 
GRADING TO CLAYEY SILTY SAND 

CL to ML |1( 



GRAYISH-BLUF SILTY CLAY 
VERY MOIST, STIFF 


1 93 4129.1 


BLUISH-GRAY SILTY CLAY 


■y 






I 


M 




/ 


/ 

r 




EXPLORATORY BORING LOGS NO. 6 TO 10 


SAN TOMAS AQUINO CREEK IMPROVEMENTS 
SANTA CLARA, CALIFORNIA 


Figure 3 
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Date: 


9-12-80 


Drawn by: cm 


Scale: 


1" = 2V 


Job No.: 


80-2 016-S 1 


B 9 


BASEROCK 

YELLOWISH-BROWN SLIGHTLY CLAYEY 
SILTY SAND, SLIGHTLY MOIST, DENSE 

ML 


MEDIUM BROWN SILTY CLAY WITH SOME 
SCATTERED GRAVEL, MOIST, VERY ST IFF 


CL 


■r. 


101 4 13 9 — 1 —+- 


\o 


D!, 


?□ 


\o 


A. 


LIGHT BROWN TO TAN SANDY SILTY CLAY WITH 
FINE GRAVEL 


CL 


|l03.7[22 6 


GRADING TO CLAYEY SILTY SAND 
ML 


Il02/9|21 8 



GRAY CLAYEY SANDY GRAVEL, WET, DENSE 
CC 

GRAY SANDY GRAVEL WITH MINOR CLAY BINDER 


3-FOOT SLOUGH AT 25 FEET 


BLUISH-GRAY SILTY CLAY, VFRY MOIST, 
STIFF CL 

3- l j-FOOT SLOUGH AT 30 FEET 




B 10 


BASEROCK 

REDDISH-BROWN SANDY SILTY CLAY 
MOIST, VERY STIFF 

CL 


BLACK SILTY CLAY, MOIST, VERY STIFF 
CL 


1 15.9 


[I08.5ll7.0 


in 


MEDIUM BROWN SILTY CLAY WITH FINE GRAVEL 
MOIST, VERY STIFF 

CL 

LIGHT BROWN TO TAN SANDY SILTY CLAY 
CL 


VERY MOIST, STIFF 


y 


y 


[l03.9[22 9 


n~i 


y 


SAND LENSE AT 15 TO 16 FEET 




y 


| 99.5|22T 


MEDIUM BROWN SILTY CLAY 
CL 

SAND LENSE AT 21 TO 21‘ 2 FEET 


]l07 6)231 


REDDISH-BROWN MOTTLED SANDY SILTY CLAY WITH 
GRAVEL 

MOIST, VERY STIFF . 

GRAYISH-BLUE SILTY CLAY WITH 
SAND, VERY MOIST, STIFF 


4- 


CL 


jlQ8, 9j20,2 


/ 


X 


■ 


A, 
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Santa Clara Valley Water District ^ 


ENGINEERING CERTIFICATION 


ENGINEERING APPROVAL 
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Plasticity Index 


File No. 80-2016-SI 



Figure 5 - Plasticity Index 


17 


United Soil Engineering 





















File No. 80-2016-SI 


PLASTICITY CHART 


<k> 

x kO 

O) 

-a 



20 3 


80 9 


Liquid Limit % 


PLASTICITY DATA 


Key 

Symbol 

Hole 

No. 

Depth 

Ft. 

Liquid 
Limit % 

Plasti- 
ci ty 
Index % 

• 

11-3B 

15% 

36.1 

18.2 

o 

12-2A 

8 

39.0 

21.4 

■ 

12-3B 

18% 

27.0 

10.0 

* 

13- 1A 

5 

38.0 

19.0 

~o~ 

13-2B 

13 

35.0 

17.5 

□ 

13-3C 

17 

31.0 

14.5 

▲ 

RAG A 

2 

31.8 

14.6 


unu n 


* Soil type classification based on British suggested revisions to Unified 
Soils Classification System 


Figure 6 - Plasticity Index 
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Percent Finer By Weight 


1 


iO 


90 



Diameter in mm 


Sieve No. (mm) Percent Finer 


4 

4.75 

74.2 

10 

2.00 

55.3 

20 

0.84 

40.4 

50 

0.30 

18.7 

100 

0.15 

7.7 

200 

0.074 

4.1 


Figure 7 - Gradation Curve 
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Q Mil JL-L-i _I_I_L i - L i . 1.1 . .i_1_I-LLU 1.1.J-1-I-LL-LX 

100 10 1.0 0.1 

Diameter in mm 
Sample 11-2B 


Sieve No. (mm) 


4 

4.75 

10 

2.0 

20 

.85 

50 

.30 

100 

.15 

200 

.075 


Percent Finer 


99.5 
99.3 

98.2 

95.2 
87.1 

76.5 


0.01 0 


Figure 8 - Gradation Curve 
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Percent Finer By Weight 


GRAIN SIZE ANALYSIS 



Diameter in mm 


Sample 11-3A 


Percent Finer 


4.75 

2.0 

.85 

.30 

.15 

.075 


Figure 9 - Gradation Curve 
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GRAIN SIZE ANALYSIS 



Diameter in mm 
Sample 11-4B 


Sieve No. (mm) Percent Finer 


4 

4.75 

100.0 

10 

2.0 

99.0 

20 

.85 

99.6 

50 

.30 

98.9 

100 

.15 

95.3 

200 

.075 

88.3 


Figure 10 - Gradation Curve 
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File No. 30-2016-SI 


>> 60 
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GRAIN SIZE ANALYSIS 



inn 

in 


Hill 

Hill 


1.0 

Diameter in mm 
Sample 12-2B 


Sieve No. 


Percent Finer 


■ 4 

4.75 

99.7 

10 

2.0 

95.8 

20 

.85 

91.4 

50 

.30 

84.0 

100 

.15 

73.1 

200 

.075 

63.3 


Figure 11 - Gradation Curve 
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GRAIN SIZE ANALYSIS 



Sample 12-3B 


Sieve No. 

(mm) 

4 

4.75 

10 

2.0 

20 

.85 

50 

.30 

100 

.15 

200 

.075 


Percent Finer 

100.0 

99.9 

99.2 

96.6 
83.0 

65.7 


Figure 12 - Gradation Curve 
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0 = Data points from borings. Numbers indicate boring 
and sample location. 

Liquefaction potential of potentially liquefiable 
granular sedimentary material in boreholes at the 
project site, based on standard penetration resis¬ 
tance in blows per foot (.3 m.). (Adapted from 
Youd, T.L., Nichols, D.R., Helley, E.J., and Lajoie, 

K.R., 1975, Liquefaction potential, ijr^ Borcherdt, R.D., 
ed.. Studies for seismic zonation of the San Francisco 
Bay Region: U.S. Geol. Surv. Prof. Paper 941-A, p. A71, 
Fig. 49.) 

Diagram based on depth to the water table = 10 ft. (3 m.). 


Figure 13 - Liquefaction Potential Graph 14 25 
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TABLE I 


SUMMARY OF MOISTURE, DENSITY, 

UNCONFINED COMPRESSION AND DIRECT SHEAR TESTING 


Sample 

Depth 

In-Place 

Conditions 

Unconfined 

Direct Shear 

Testing 


No. 

Ft. 

Moisture 

Content 

% 

Dry 

Density 
p.c.f. 

Compressive 
Strength 
k.s.f. 

Angle of 
Internal 
Friction 

Unit 

Cohesion 
p.s.f. 

Specifi 
Gravit 


Dry Wt. _ (Failure Ang le) Degrees 


1-1 

2 

19.1 

96.8 

22 

.76 


1-2 

5 

30.8 

90.7 




1-3 

10 

31.2 

91.6 



2.65 

1-4 

15 

24.5 

101.6 




1-5 

20 

21.5 

105.8 




1-6 

25 

27.2 

90.8 




1-7 

30 

NO RECOVERY 






2-1 

2 

23.1 

87.6 


2-2 

5 

DISTURBED 



2-3 

10 

27.5 

97.3 


2-4 

15 

24.8 

102.1 


2-5 

20 

23.8 

103.3 


2-6 

25 

22.7 

105.4 

2.68 

2-7 

30 

23.5 

104.7 



3-1 

2 

11.8 

96.9 





3-2 

4 

16.9 

104.9 

.947 (vert) 




3-3 

10 

22.4 

104.1 




3-4 

15 

DISTURBED 






3-5 

20 

22.3 

104.9 





3-6 

25 

26.8 

102.1 





3-7 

30 

19.2 

114.6 




2.71 

4-1 

3 

28.0 

94.6 




2.66 

4-2 

5 

24.9 

97.8 

7.342 (73*) 




4-3 

10 

18.2 

114.1 




4-4 

15 

25.2 

99.7 





4-5 

18 

NO RECOVERY 





4-6 

25 

NO RECOVERY 





4-7 








5-1 

2 

24.4 

97.7 


21.3 

.70 


5-2 

4 

21.4 

102.9 





5-3 

10 

3.8 

117.3 




2.70 

5-4 

15 

11.3 

121.5 





5-5 

18 

16.1 

114.5 





5-6 

25 

20.3 

107.8 





5-7 

30 

21.1 

107.3 
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TABLE I 


SUMMARY OF MOISTURE, DENSITY, 

UNCONFINED COMPRESSION AND DIRECT SHEAR TESTING 


Sample 

No. 

Depth 

Ft. 

In-Place 

Conditions 

Unconfined Direct Shear 

Testing 

Specific 
Gravity 

Moisture 

Content 

% 

Dry Wt. 

Dry 

Density 
p.c.f. 

C ^nn?h Ve Angle of 

Strength internal 

k,s •* Friction 

(Failure Anqle) Degrees 

Unit 

Cohesion 
p.s.f. 

6-1 

2 

22.3 

101.0 

7.407 (51° ) 



6-2 

4 

15.0 

110.0 




6-3 

10 

22.5 

106.5 




6-4 

15 

27.4 

98.4 




6-5 

20 

23.5 

102.8 




6-6 

25 

22.7 

103.8 



2.68 

6-7 

30 

25.6 

99.4 




7-1 

3 

17.7 

105.0 




7-2 

5 

20.3 

108.5 

6.6 (55°) 



7-3 

10 

23.5 

105.4 




7-4 

15 

25.4 

97.8 




7-5 

20 

29.0 

93.7 




7-6 

25 

22.0 

106.8 




7-7 

30 

NO RECOVERY 




8-1 

2 

8.0 

120.7 



2.72 

8-2 

4 

18.6 

107.8 




8-3 

10 

20.5 

105.3 




8-4 

13 

19.1 

100.0 




8-5 

20 

NO RECOVERY 




8-6 

25 

29.1 

93.4 




8-7 

30 

NO RECOVERY 





9-1 

3 

13.9 

101.4 


9-2 

5 

21.0 

106.3 


9-3 

10 

22.6 

103.7 


9-4 

15 

21.8 

102.9 

.937 (vert) 


10-1 

2 

15.9 

109.1 

10-2 

4 

17.0 

108.5 

10-3 

10 

22.9 

103.9 

10-4 

15 

22.1 

99.5 

10-5 

20 

23.1 

107.6 

10-6 

25 

20.2 

108.9 
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TABLE I 


SUMMARY OF MOISTURE, DENSITY, 

UNCONFINED COMPRESSION AND DIRECT SHEAR TESTING 


Sample 

Depth 

In-Place Conditions 

Unconfined 

Direct Shear 

Testing 

No. 

Ft. 

Moisture Dry 

Content Density 

% p.c.f. 

Compressive 
Strength 
k. s. f. 

Angle of 
Internal 
Friction 

Unit 

Cohesion 
p.s.f. 


Dry Wt. _ ( Failure Angl e) Degrees 


11-1 

3 

18.8 

102.5 


11-2A 

10% 

19.4 

106.4 


11-2B 

11 

20.2 

107.0 


11-3A 

15 

28.4 

94.7 


11-3B 

15% 

26.1 

99.4 


11-4A 

22 

22.7 

101.3 

.97 (vert) 

11-4B 

22% 

23.3 

102.0 



12-1 

3 

21.5 

102.6 


12-2A 

8 

18.9 

107.9 


12-2B 

8% 

16.8 

112.9 


12-3B 

18% 

20.9 

101.6 


12-3C 

19 

22.6 

103.5 

1.7 (vert) 

13-1A 

5 

21.5 

100.0 


13-2B 

13 

20.7 

100.0 


13-3A 

16 

19.9 

102.9 

.95 (vert) 

13-3B 

16% 

22.1 

100.8 


13-3C 

17 

24.8 

100.2 
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Consolidation in Inches/Inch 


File No. 80-2016-SI 





Figure 15 - Slope Reconstruction Diagram 
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SAMPLE HAMMER RATIO, Rc in ft/lb. 



DRIVING RESISTANCE (BLOWS/FOOT) 

*(2.5“ O.D. - 1.9“ I.D.) 
**(2“ O.D. - 1.375“ I.D.) 


GO 

i 

«—I 

o 

C\J 

I 

o 

00 


Relationship between blow counts from 
California Modified Sampler & Terzaghi Sampler 


(From: THEORY by Dr. Lamb & PRACTICAL STUDY by Dames & Moore) 
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APPENDIX "B 


BORING LOGS OF ADJACENT PROPERTY 
EAST AND WEST OF THE CREEK ALIGNMENT 







File No. 80-2016-SI 







Lonqed By: 

KP 

Date Drilled: 

1/10/78 


EXPLORATORY BORING LOG 


Job No. 8-025-SI 


Hole No. 
B-l 



93.4 18.7 

104.3 17.4 


105.7 21.8 


99.fl 26.0 


NO RBCOVER 


1-1 

1.6 6.1 1-2 5 


I 




Sal 

I 


DESCRIPTION 


Black silty CLAY; very stiff, 
very moist 
Dark gray 


Tan-light brown mottled silty CL 
CLAY w/occ. fine sand, very mst, 
very stiff__ 


Light brown sandy silty CLAY CL 
Very moist, stiff 
with gray mottling 


Light brown silty sandy CLAY; CL 
V very moist, very stiff 


Gray silty CLAY; very moist, CL 
firm-stiff 


Boring terminated at 26 feet 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
























Looqed By: 

KP 

Date Drilled: 

1/10/78 


EXPLORATORY BORING LOG 


Hole No. 

B-2 



Job No. 8-025 SI 


100.2 25 .: 


103.3 24.4 


Rena rks: 



DESCRIPTION 


Black silty CLAY; very moist, CL 
very stiff 

Gray-brown silty CLAY; w/occ. CL 
fine sand, moist, stiff 


Tan-light brown silty CLAY; CL 
w/occ. fine sand, moist, stiff 


Tan mottled-sandy silty^ CLAY; CL 
Vvery moist, very stiff 


Gray-green mottled silty CLAY w/ 
occ. fine gravels CL 


sp 

si> 

!i 


Grading to blue-gray 
Increasing in sand 

Sandy silty CLAY; blue-gray CL 
No recovery 


Medium gray-brown mottled sandy 
silty CLAY CL 


- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 





















tonqcd By: j/p 

Date Drilled: 1/10/78 


EXPLORATORY BORING LOG 


Hole No. 

B-2 (Cont'd) 



Job No. 8-025-SI 



DESCRIPTION 


Sandy silty CLAY 


Boring terminated at 31 feet 



UNITED SOIL ENGINEERING, INC. 



















Looqed By: 

KP 

Date Drilled: 

1/10/78 

-T-l—— 


EXPLORATORY BORING LOG 


Hole No. 
B-3 



Job No. 8-025-SI 



98.2 26.5 


NO RECOVER' 


DESCRIPTION 


Black silty CLAY; very moist CL 
very stiff 

Grading to gray-brown 

Tan-light brown sandy silty CLAY 
moist, stiff CL 

Grading to tan-light brown 
mottled 

Sandy gravelly CLAY; mst, v. stifl 

Tan sandy silty CLAY; moist CL 
very stiff 

Increase in silt and sand w/ clay 
y binder 


Blue-gray silty CLAY w/ occ. CL 
pockets of fine sand in clay 
matrix 

Very moist, stiff 


Gray silty CLAY; firm 
w/increased sand 


Boring terminated at 26 feet 



- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 























Lonqed By: 


Date Drilled: 1/10/78 


/* »*- QJ 

C L. ^ 

W U DC 

Q jlj 

CL tn u 

>■* — C 

>- o o 

O XU 


98.7 

107.0 


103.6 


NO RE 


NO RE 


Direct 
Shear 



EXPLORATORY BORING LOG 


Job No. 8-025-SI 


Hole No. 

B-4 





I 


DESCRIPTION 

Black silty CLAY; very moist CL 

very stiff 


Dark brown silty CLAY; very moist 

very stiff 

CL 

Tan-light brown mottled 

sandy 

silty CLAY; moist, very 

stiff CL 

3Z- Light brown mottled sandy silty 

CLAY w/occ. gravels 
moist, stiff 

CL 

to a 


sandy CLAY 

CL 

Sandy CLAY w/dense sandy layers 

to a clayey sand 

CL 

Light gray sandy gravelly CLAY; 

very moist, stiff 

CL 

Boring terminated at 26 

feet 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
































Lonqed By: 


Date Drilled: 1/10/78 


Ho 1e No. 


EXPLORATORY BORING LOG 


Job No. 8-025-SI 



107.4 16.9 


103.3 22.7 


105.81 20.9 



DESCRIPTION 


Black silty CLAY; very moist CL 
stiff 

Tan-light brown sandy silty CLAY; 
moist, very stiff CL 

w/occ. small rock fragments 

Gray-brown mottled sandy silty 
CLAY; very moist, very stiff CL 


S Gray-brown sandy silty CLAY; 
very moist, very stiff CL 


Gray sandy GRAVEL w/minor clay 
binder, very moist, very dense GP 


Gray-brown sandy gravelly CLAY; 
very moist, stiff CL 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 





















Lonqed By: 

Date Drilled: 1/10/78 


EXPLORATORY BORING LOG 


Hole No. 



Remarks: *Gray-brown sandy gravelly CLAY; very moist, stiff 


• Log of Test Boring 

UNITED SOIL ENGINEERING, INC. 



























- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 


























Looqed By: 


Date Dri 1 led: 1/10/78 


EXPLORATORY BORING LOG 


Job No. 


Hole No. 
B-7 


NO RBCOVER 



8-025-SI 



NO RBCOVER 


DESCRIPTION 


Black silty CLAY; very moist CL 
stiff ____ 

Gray-brown sandy silty CLAY; CL 
moist, very stiff 


Tan-light brown sandy CLAY; CL 
very moist, very stiff 


Gray-brown sandy GRAVEL;* GP 

Gray-brown mottled sandy gravelly 
^LCLAY; moist, very stiff CL 

Decrease clay to clayey sandy 
gravel 


Blue-gray silty CLAY w/minor CL 
sand, very moist, stiff 


Boring terminated at 20 feet 


Remarks: *Very moist, very dense % inch diameter 


Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 



























Lonqcd By: 

KP 


Ho 1e No. 

Date Drilled: 

1/10/78 

EXPLORATORY BORING LOG 

B-8 



- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
























- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 




























Logged By: TN 

Date Drilled: 3/15/78 


EXPLORATORY BORING LOG 


Hole No. 



- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 























Logged By: 

TN 


Hole No. 

Date Drilled: 

3/15/78 

EXPLORATORY BORING LOG 

B-10 



101.5 23.4 


107.5 20.5 


101.7 24. 


94.8 28. 



DESCRIPTION 


Dark gray, loose (to 1") to stiff 


■aairefffinMHgiiMOTaimiraaararaBffnEraiMi 


Brown damp sandy CLAY with much 
silt- firm to stiff 





grades to 

brown silty clay with caliche 
grades to 

sandy clay - damp, stiff 

2 brown grading to clayey sand- 
damp to wet, compact 

back to 

brown, gray mottled sandy clay 


Color changing to gray, sandy 
SILT, compacy, damp - grades to 
gray moist stiff clayey silt - 
grades to silty clay - moist, 
stiff ML 


gray clayey sand and sandy clay 
- scattered gravel, wet, dense 


Rema rks: 


* field tested 


Log of Test Boring 


UNITED SOIL ENGINEERING, INC 



























Logged By: TN 


EXPLORATORY BORING LOG 


Hole No. 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC 


























Logged By: TN 


Date Drilled: 3/15/78 


EXPLORATORY BORING LOG 


Hole No. 



D ft) 


. o oa | o o 

— c c u u 

o o <u 


104.5 22.2 


100.3 24.7 


101.9 23.4 


NO RECOVER 


Di rect ’ »- 

Shear -o 

Test I 


a m E CL 1_ 

-Dm d o 
o in a eo 


Job No .8-025-SI 





11-1 5 


11-3 15 


11-4 20 


11-5 25 


DESCRIPTION 


Gray silty CLAY, loose to 9", dr\ 


Brown silty CLAY - moist, stiff- 
some caliche CL 


Brown, gray mottled sandy CLAY 
and silty clay, moist, stiff CL 


Brown, some gray, interbedded 
layers of SAND (medium grained 
and coarse grained) and silt SM 


Color changing to gray; dense, 
wet SAND with scattered gravel 
to IV 


Gray clayey SILT 


.Boring terminated @ 25' 


Remarks: * 


field tested 


- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 





























Logged By: TN 


Date Drilled: 3/15/78 


Direct ■ 

Shear 

Test 



EXPLORATORY BORING LOG 


Job No. 8-025-SI 


Hole No. 
B-l 2 


NO RECOVERY 



DESCRIPTION 


Dark gray, loose (to 10") to 
stiff slightly moist to moist, 
silty CLAY CL 


Brown sandy CLAY and interbedded 
H clayey sand, damp to wet, 
stiff CL 


Light gray dense, wet, clean 
SAND & GRAVEL SP 


Gray moist SILT to clayey silt ML 


Boring terminated @19' 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 



























Logged By: TN 


Date Drilled: 3/15/78 


Hole No. 


EXPLORATORY BORING LOG 



Job No. 8-025-SI 



DESCRIPTION 


Dark brown moist, stiff, silty 
CLAY CL 


grades to slightly sandy clay, 
moist, stiff 
SZ 


Brown, gray-mottled sandy clay 
and clayey sand, wet, stiff 


Gray-brown dense wet SAND & 


Boring terminated @ 18' 


Remarks: * field tested 


- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
































Logged By: TN 


Date Drilled: 3/15/78 


Hole No. 


EXPLORATORY BORING LOG 



Direct 

Shear 

Test 


V_ 4 ~» 

0 ) 0 ) 

a u 

E U- cr> 


C • u > 

CD O DC . O 

O *-> <u — 

Cl ifl U O CO 

>* — c c 

l. o o <u 

<=> 3: o a. | r> ui 


103.0 23.2 


102.3 23.4 


106.5 21.0 


NO RECOVER 


o to o I 



Job No. 8-025-SI 



II 


DESCRIPTION 


Dark gray loose (to 1") silty 

‘ Y___CL_ 

Brown silty CLAY, moist, stiff CL 


some sandy clay below 5' 


Gray-brown SAND & GRAVEL SW 

Brown, gray mottled silty CLAY- 
moist, stiff CL 


Brown dense damp fine slightly 


Boring terminated 0 17' 



- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 





























Logged By: y^ 


Date Drilled: 3/15/78 


EXPLORATORY BORING LOG 


Job No. 



114.0 19.4 


NO RECOVER 


Hole No. 
B-l 5 


8-025-SI 



DESCRIPTION 


Black moist, stiff silty CLAY CL 


Brown moist, stiff, silty CLAY CL 


grades to interbedded silty clay 
^nd^<;l.ayey sand, damp to wet. 

Brown wet clayey.SAND-slightly 
compact SC 


Dark gray clayey SILT with thin 

■ / i \ in 


Boring terminated @19' 



- Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 


























Logged By: RH 


Date Drilled: 6/2/76 



91.4 18.9 


79.1 27.2 


97.0 26.5 
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Direct 

Shear 

Test 


EXPLORATORY BORING LOG 


Job No. 



Hole No. 

B-l 


6-1622-SI 




DESCRIPTION 


B 

m 



ULJUIMI I IUI1 


Lt. choc, brown sandy silty CLAY; 
damp CL 


Dk. brown sandy silty CLAY; damp; 
stiff _ CL 

Brown sandy silty CLAY; slightly 

damp; very stiff _CL 

Limonitic light gray sandy CLAY; 

damp; firm CL¬ 


OU ve gray sandy CLAY; wet; firm 

CL 


becoming uniformly dark gray; 
firm CL 


Limonitic gray silty CLAY; 
moist; firm 


Boring terminated @ 26' 



- Log of Boring #1 


UNITED SOIL ENGINEERING, INC. 





























Log of Boring #2 


UNITED SOIL ENGINEERING, INC. 





























Logged By: RH 
Date Drilled: 6/2/76 


Hole No. 


EXPLORATORY BORING LOG 


Job No. 6-1622-SI 



DESCRIPTION 


Red-brown gravelly clayey sandy 
SILT; slightly damp SM 


Limonitic dark gray gravelly CL 
sandy silty CLAY; damp; very stif 


Red-brown gravelly sandy silty 
CLAY; slightly damp; firm CL 


Lt. choc, brown gravelly sandy 
silty CLAY; damp CL 


Limonitic lt. gray sandy silty 
-X- CLAY with caliche; damp; stiff 

CL 


increasing sand and gravel and 
color change to reddish-brown and 
dark grayish CL 

Silty gravelly SAND; wet; very 
stiff SP 


Dark gray silty CLAY; wet; soft 

CL 


Boring terminated @ 26' 



- Log of Boring §3 


UNITED SOIL ENGINEERING, INC. 

























Logged By: RH 


Date Drilled: 6/2/76 



EXPLORATORY BORING LOG 


Job No. 6-1622-SI 


Hole No. 
B-4 



DESCRIPTION 


Dark brown silty CLAY; slightly 
damp CL 

Choc, brown silty CLAY; dry; 
stiff CL 

Brownish-black silty CLAY with 
caliche; slightly damp; very 
stiff CL 

Limonitic light greenish-gray 
t silty CLAY with organic mater¬ 
ial ; soft 

CL 


Limonitic dark olive gray silty 
CLAY; firm CL 



Remarks: 


Dark gray and olive green 
clayey SILT; very moist; firm ML 

Dark gray and olive green silty 
CLAY; moist; soft CL 


Boring continued_ 


- Log of Boring #4 


UNITED SOIL ENGINEERING, INC. 

























Logged By: 


Date Drilled: 6/2/76 


EXPLORATORY BORING LOG 
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Hole No. 

B-4 continued 


Job No. 6-1622-SI 



DESCRIPTION 


silty clay continued... 


Dk. olive green silty CLAY; 
very moist CL 

Dk. olive green gravelly sandy 
SILT; wet; very soft SM 


no sample, hole sloughed 3' deep 
with sand and gravel... 


Remarks: 


Limonitic light gray sandy CLAY; 
moist; soft CL 


Dark gray silty CLAY with some 
caliche; damp; firm CL 


color change to dark blue to gray 


Boring terminated @ 60' 


UNITED SOIL ENGINEERING, INC. 




















Logged By: RH 


Date Drilled: 6/2/76 


91.9 28.5 



01.1 25.5 


96.6 28.7 


EXPLORATORY BORING LOG 


Job No. 6-1622-SI 


Cl 

tSL cn E 

- a) co 

Q CO 


Hole No. 

B-5 





ii 



DESCRIPTION 


Red-brown gravelly sandy silty 
CLAY; dry CL 

Gray-black silty CLAY; sl.dampCL 


Red-brown sandy silty CLAY; dry 

Grayish black silty CLAY; slight! 
damp; stiff CL 

Limoni tic light greenish-brown 
sandy CLAY; slightly damp; soft 

CL 


JL Mottled limonite and dark gray 
sandy silty CLAY with some 
organic material; damp; firm 

CL 


Dark gray silty CLAY with pebbles 
of harder clay; some caliche; 
moist; firm CL 


Boring terminated @ 26 1 



- Log of Boring #5 


UNITED SOIL ENGINEERING, INC. 

























Dry Dens 


Logged By: RH 


EXPLORATORY BORING LOG 


Hole No. 


Date Drilled: 6/2/76 



Job No. 6—1622—SI 



DESCRIPTION 


Red-brown gravelly sandy silty 
CLAY; siightly damp C 


Black silty CLAY; si. dam 


Red-brown sandy silty CLAY C 


Brownish-black silty CLAY; 
slightly damp; very stiff C 


Mottled limonitic and greenish- 
gray silty CLAY with organic 
material; damp; soft CL 

decreasing organic material 

Reddish-brown clayey SILT with 
caliche; wet; soft ML 


Limonitic dark gray sandy silty 
CLAY; damp; soft CL 


Mottled dk.blue-gray & olive 
green silty CLAY with pebbles of 
harder clay; damp; some organics; 


caliche; soft CL 


Boring terminated @ 26' 



- Log of Boring #6 


UNITED SOIL ENGINEERING, INC. 


































Logged By: RH 

Date Drilled: 6/2/76 


Hole No. 


EXPLORATORY BORING LOG 
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0) U 3C 



Direct 

Shear 

Test 


<D CQ O ID Z • “ v_ q. 
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Job No. 6-1622-SI 




DESCRIPTION 


Lt. choc, brown sandy silty CLAY; 
slightly damp CL 


Light brown sandy silty CLAY CL 


Dark brownish-black sandy silty 
CLAY with caliche; very stiff CL 


Mottled limonite & green-gray 
silty CLAY with caliche; damp CL 


Brownish-qray clayey silty SAND 


Mottled limonite and green-gray 
silty CLAY with caliche; slightly 
damp; soft CL 


moist; soft 


Mottled brown and light gray 
limonitic clayey SILT; wet ML 


Limoni tic dark gray sandy silty 
CLAY; soft CL 


(LIQ) dark gray silty SAND SM 
Mottled brown & light gray sandy 
silty CLAY with caliche; firm CL 


Boring terminated @ 26' 



- Log of Boring #7 


UNITED SOIL ENGINEERING, INC. 



































Logged By: «p 


Date Drilled: 12-8-76 


Hole No. 


EXPLORATORY BORING LOG 


c • 
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>-• o o 
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99.8 18.8 


104.2 19.4 


104.9 22.0 



Job No. 6-1745-SI 



s 


DESCRIPTION 


Medium brown silty CLAY with 
occasional sand; siightly moist; 
very stiff CH 


Light brown silty CLAY; very 
moist; very stiff 


Mottled light brown and gray 
sandy CLAY; grading to clayey 
gravelly SAND; very moist; very 
stiff CL-SP 


Boring terminated @ 16' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 




























Logged By: KP 


Date Drilled: 12-8-76 


Hole No. 


EXPLORATORY BORING LOG 


■ * u_ (U 
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96.3 17.6 


107.7 16.6 


99.2 25.3 


95.8 26.6 



Job No. 6—1745—SI 



DESCRIPTION 


Medium to dark brown silty CLAY; 
slightly moist; very stiff CH 


Mottled cream to medium brown 
silty CLAY; slightly moist to 
moist; very stiff CL 

Tan silty CLAY; very moist; stiff 

CL 


Tan sandy silty CLAY; very moist; 
very stiff CL 


Gray-brown clayey silty SAND SM 


Boring terminated @ 16' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 


































Log of Boring 


UNITED SOIL ENGINEERING, INC. 




























Logged By: KP 


Date Drilled: 12-8-76 


Hole No. 


EXPLORATORY BORING LOG 



Job No. 6-1745-SI 



DESCRIPTION 


Medium to dark brown silty CLAY; 
slightly moist; very stiff CH 

to mottled cream and medium brown 


Tan silty CLAY; very moist; stiff 

CL 


Tan to light brown clayey silty 
SAND; very dense; slightly moist 

SM 


occasional gravels 


Light brown sandy silty CLAY; 
very moist; very stiff CL 


Gray-brown sandy silty CLAY; very 
moist; very stiff CL 


Boring terminated @ 20' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 































Logged By: KP 


Date Drilled: 12-8-76 


Hole No. 


EXPLORATORY BORING LOG 



Job No. 6-1745-SI 



DESCRIPTION 


Medium brown to black silty CLAY; 
slightly moist; very stiff CH 


Light brown to cream silty CLAY 
with occasional sand; slightly 
moist; stiff CL 


Tan mottled silty CLAY; very 
moist; very stiff CL 

increasing sand content... 


Blue-gray silty CLAY; very moist; 
stiff CL 


Boring terminated @ 20' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 


























Logged By: KP 


Date Drilled: 12-8-76 


EXPLORATORY BORING LOG 
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89.1 22.3 
105.1 21.0 


94.6 28.2 


95.8 27.9 



Hole No. 
B-6 


Job No. 6-1745-SI 



DESCRIPTION 





0 si. moist; very stiff 
Black silty CLAY; moist; very 
stiff CH 


gray-brown color to mottled 
brown and cream 


Light brown silty CLAY with occa¬ 
sional coarse sand and fine 
gravel CL 




Boring terminated @ 16' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 
























Logged By: KP 


Date Drilled: 12-8-76 


(U O 3 C 
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104.8 16.9 


90.2 31.5 


95.2 23.1 



EXPLORATORY BORING LOG 


Job No. 6-1745-SI 


Hole No. 

B-7 



ra 


Dark gray-brown 
very stiff 

silty CLAY; moist; 

CL 

Tan silty CLAY; 
stiff 

▼ 

very moist; very 

CL 

Clean SAND; 

wet 

; very dense SW 

Light brown 
moist; very 

si 1 
sti 

ty CLAY; very 
f£ _£L_ 

Gray-blue silty 
sand; very mois 

CLAY with minor 
t; very stiff CL 

Boring terminated @ 20' 



Log of Boring 


UNITED SOIL ENGINEERING, INC. 
































Logged By: 

AR 


Hole No. 

Date Drilled: 

6-17-80 

tArLUKAIUKY bUKINb LUb 

B-l 


104.2 22.0 



Job No 


80-2007-SI 


104.5 21.4 51 


NO RECOVERY 62 


DESCRIPTION 


Dark brown to black silty CLAY 
with desiccation cracks, some 
surface gravel, dry, loose due to 
cultivation, very stiff, damp to 
dry, changing color to tan 
nodules and cementation by caliche 
stiff, moist rT 


SZ Light brown fine-grained sandy 

Mottled brown and tan silty CLAY 
with caliche streaks CL 

stiff, moist 

changing color to blue-green 

Mottled blue-green fine-grained 
SAND with clay binder and pea- 
gravel, dense, wet 
up to Ik" in diameter rounded ** 


Boring terminated 0 20' 


Remarks: *CLAY, firm, wet CL 

**pebbles 


Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 



























Logged By: /\r 


EXPLORATORY BORING LOG 


Hole No. 


Date Drilled: 6-17-80 



Job No. 


B-2 


80-2007-SI 


98.2 21.9 


104.5 21.2 


93.3 30.0 


104.7 21.4 56 


,9 10.' 


DESCRIPTION 


Dark brown to black silty CLAY 
with desiccation cracks, loose, 
stiff, damp 

changing color to mottled light 
brown and tan 

nodules and cementation by caliche 

Cl 

I 

stiff, moist 


stiff, very moist 

caliche streaks and percolation 
holes 


Boring terminated @ 17' 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC, 

































Logged By: 

AR 

EXPLORATORY BORING LOG 

Hole No. 



B-3 

Date Drilled: 

6-17-80 
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103.7 19.3 


89.3 33.6 


95.5 28.6 


97.0 25.8 


80-2007-SI 




DESCRIPTION 


Black silty CLAY with desiccation 
cracks, loose, dry 

stiff, damp 

changing color to light brown and 
tan with caliche nodules and 
— cementation 


stiff, moist 
2 

mottled brown and blue 


stiff, very moist 


Blue-green silty CLAY with * 


Boring terminated @ 18' 


Remarks: 


*trace of organics and shell fragments, stiff, very 
moist, pea-gravels (old bay mud ?) 


Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 






























Logged By: 

AR 

Date Drilled: 

6-17-80 


88.4 34.8 



93.6 28.3 


98.4 27.5 


EXPLORATORY BORING LOG 


Job No. 


Hole No. 
B-4 


80-2007-SI 


CL 

TSl CO E 

z o nj 

Q co 


4-1 5 


-2 10 


-3 15 


DESCRIPTION 


Black silty CLAY with desiccation 
cracks, loose, dry 

Cl 

changing color to brown and tan 
with caliche cementation, stiff, 
^ damp to moist 

mottled brown and gray 

stiff, moist 

2 

some caliche nodules 


stiff, moist 
blue-green 

Blue-green silty CLAY; * 


Boring terminated @ 19' 


Rema rks: 


*(old bay mud ?) traces of shell fragments and organics, stiff, 
very moist to wet 


Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
































Logged By: 

AR 

Date Drilled: 

6-17-80 


EXPLORATORY BORING LOG 


Hole No. 

B-5 


80-2007-SI 



112.0 16.3 


88.8 33.8 


93.1 30.0 


102.8 23.7 50 



DESCRIPTION 


Black silty CLAY with desiccation 
cracks, loose, dry Cl 

stiff, damp 

changing color to light brown and 
tan with caliche, nodules and 
cementation, stiff & dense, damp 
Y. to moist, some pea-gravel 
mottled brown and gray 
some fine-grained sand 
stiff, very moist 
2 

changing color to blue-green 


stiff, very moist 


Brown and gray medium-grained 
sandy CLAY, compact, wet CL 


Boring terminated 0 20' 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC, 































Logged By: _ AR 

Date Drilled: 6-17-80 


EXPLORATORY BORING LOG 


Hole No. 

B-6 



Log of Test Boring 


UNITED SOIL ENGINEERING, INC. 
































